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BE Br HiTQERE T IHZE IR AR (laparoscopic retrograde cholecystectomy , LRC) VG752 24 JIH#E 45 47 (complicated gall-
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Abstract Objective To investigate the risk factors for conversion to laparotomy in the treatment of complicated gallbladder stones
(CGSs) by laparoscopic retrograde cholecystectomy (LRC) and to construct and validate a predictive nomogram.Methods A total of
380 patients who underwent LRC for the treatment of CGS in Qinghai Red Cross Hospital from September 2016 to March 2019 were se-
lected as the training set, and 350 patients who underwent LRC for the treatment of CGS in this hospital from April 2019 to September
2021 were used as the validation set. The training set was divided into a conversion group (34 cases) and a nonconversion group (346
cases) according to whether conversion to laparotomy was performed during surgery. Univariate analysis of the clinicopathological char-
acteristics of the two groups of patients and logistic multiple regression model analysis of the risk factors for conversion to laparotomy in
CGS treated by LRC. Based on the multivariate logistic regression model, a nomogram of the transfer to laparotomy was constructed and
externally verified, and a calibration curve was drawn.Results Comparison of general information between the training set and valida-
tion set groups showed no statistically significant differences between groups for any of the clinical factors (P > 0.05). Univariate analy-
sis showed that there were statistically significant differences in body mass index (BMI), history of upper abdominal surgery, diabetes
mellitus, gallbladder wall thickening, gallbladder enlargement, cholecystitis attack time, gallbladder neck stones, number of stones, al-
bumin (ALB), white blood cell count (WBC), and total bilirubin (TBiL) between the transit group and the nontransit group (P < 0.05).
The proportion of albumin < 35 ¢/L. was higher (47.06% vs. 29.77%), the proportion of WBC = 15%10°/L. was higher (61.76% uvs.
43.06%), and the proportion of TBiL. > 17.1 wmol/L was higher (73.53% vs. 54.05%). Multivariate logistic regression analysis showed
that BMI, history of upper abdominal surgery, gallbladder neck stones, duration of cholecystitis episodes, gallbladder wall thickening,
WBC, and albumin were independent risk factors for conversion to open abdominal surgery in the treatment of CGS via LRC (P < 0.05).
Regarding these seven independent risk factors, a risk nomogram prediction model was developed and externally validated with an area
under the ROC curve of 0.89 with a 95%CI of (0.83, 0.92) for the training set and an area under the ROC curve of 0.88 with a 95%CI of
(0.81, 0.89) for the validation set. The results of the Hosmer—Lemeshow test suggested that the predictive model had good stability.Con-
clusion The constructed nomogram of LRC for CGS in the treatment of conversion to open surgery has a high risk prediction accuracy
and has a high value of guidance in clinical application.

Keywords Cholecystectomy,laparoscopy; Conversion to open surgery; Cholecystolithiasis; Serum albumin; Body mass index;
Nomogram; Prediction; Validation
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% YIZAE (n=380) BF4E(n=350) X*MH Pl
AR 112 0.291
=60 % 180(47.37) 171(48.86)
<60 % 200(52.63) 179(51.14)
TE5 0.30 0.586
Lt 203(53.42) 194(55.43)
u 177(46.58) 156(44.57)
BMI 0.84 0.361
225 kg/m® 192(50.53) 165(47.14)
<25 kg/m® 188(49.47) 185(52.86)
T AL 1.46  0.226
f 44(11.58) 31(8.86)
G 336(88.42) 319(91.14)
WA 0.44 0.506
H 126(33.16) 108(30.86)
¥ 254(66.84) 242(69.14)
Wl bR 0.55 0.458
i 48(12.63) 38(10.86)
J 332(87.37) 312(89.14)
[SINAS 0.59 0.442
f 95(25.00) 79(22.57)
x 285(75.00) 271(77.43)
el 2.04 0.153
f 143(37.63) 114(32.57)
J 237(62.37) 236(67.43)
InEEZE A 1.77 0.183
Eél 145(38.16) 117(33.43)
Jc 235(61.84) 233(66.57)
JliE 3PN 0.56 0.456
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% WA (n=380) HiFHE(n=350) XM P1H

JIBAE 58 AR [R] 0.38 0.535
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<48 h 332(87.37) 311(88.86)

JIE 348 B it 3.68 0.055
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ZKR 185(48.68) 178(50.86)

sk 0.06 0.804
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AST 3.66  0.056
<40 U/L 219(57.63) 177(50.57)
>40 U/L 161(42.37) 173(49.43)

ALT 0.05 0.820
<40 U/L 178(46.84) 161(46.00)
>40 U/L 202(53.16) 189(54.00)

ALP 0.28 0.598
<125 U/L 261(68.68) 234(66.86)
>125 U/L 119(31.32) 116(33.14)

A 1.99 0.158
<35 g/L. 119(31.32) 93(26.57)
=35 ¢/L. 261(68.68) 257(73.43)

WBC 0.96 0.327
>15%x10°/L 170(44.74) 144(41.14)
<15%x10°/L 210(55.26) 206(58.56)

TBiL 0.24 0.627
>17.1 pmol/L 212(55.79) 189(54.00)
<17.1 pmol/L 168(44.21) 161(46.00)

TE : BMIW BB AR, AST O KA R 2, WBC oy FH AT, ALT Sy oA 28 IR 2 g , ALP A B PERAE R T , TBIL A ML B HH L1
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243 TR AR 69 I E Y[ ZR4E ROC 26T R
47 0.89,95%CI 4 (0.83,0.92) , B35 5°M 0.70, Itk
A R R 0.87, 58 5 B0 0.83 0 B B iiE 4 s A
TERMRA AR AL, 45 5 R W ROC #h 4 F 1 15
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(n=34) (n=346) (n=34) (n=346)

AR 0.46  0.495 | M3 5 & fERA] 6.48  0.011
=60 % 18(52.94) 162(46.82) =48 h 9(26.47) 39(11.27)
<60 % 16(47.06) 184(53.18) <48 h 25(73.53) 307(88.73)

£ 1.04 0307 | AHERER 3.99  0.046
% 21(61.76) 182(52.60) >5 mm 25(73.53) 193(55.78)
hes 13(38.24) 164(47.40) <5 mm 9(26.47) 153(44.22)

BMI 438  0.036 || &A% 3.99  0.046
>25 kg/m® 23(67.65) 169(48.84) Li¥/3 23(67.65) 172(49.71)
<25 kg/m® 11(32.35) 177(51.16) ES 11(32.35) 174(50.29)

T AL 521 0.022 |45aKA%E 0.11  0.741
f 8(23.53) 36(10.40) =1 cm 5(14.71) 44(12.72)
¥ 26(76.47) 310(89.60) <l cm 29(85.29) 302(87.28)

WA 1.08  0.298 | AST 1.53 0216
A 14(41.18) 112(32.37) <40 U/L 23(67.65) 196(56.65)
¥ 20(58.82) 234(67.63) >40 U/L 11(32.35) 150(43.35)

W PR 6.48  0.011 |ALT <0.01  0.979
f 9(26.47) 39(11.27) <40 U/L 16(47.06) 162(46.82)
¥ 25(73.53) 307(88.73) >40 U/L 18(52.94) 184(53.18)

=S 1.08 0299 | ALP 028  0.600
f 11(32.35) 84(24.28) <125 U/L 22(64.71) 239(69.08)
Jc 23(67.65) 262(75.72) >125 U/L 12(35.29) 107(30.92)

e 0.67 0413 | HEH 430  0.038
e} 15(44.12) 128(36.99) <35 g/L 16(47.06) 103(29.77)
Jo 19(55.88) 218(63.01) >35 g/L. 18(52.94) 243(70.23)

RS A 497  0.026 | WBC 438  0.036
el 19(55.88) 126(36.42) >15x10°/L, 21(61.76) 149(43.06)
Jc 15(44.12) 220(63.58) <15%10°/L 13(38.24) 197(56.94)

JIEERE 4.65  0.031 |TBiL 476  0.029
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TE : BMIW BB R, AST O KA RN 2, WBC o FH AT, ALT Sy T 28 IR 2 g , ALP A B PERE R T , TBIL A ML 75 B HH L1
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